EFFECTS OF SOLUTION pH AND SALINITY ON
EQUILIBRIUM SOLUBILITY AND DISSOLUTION RATE OF
CALCIUM SOAP SCUM IN AMPHOTERIC SURFACTANT
SOLUTIONS WITH Na2EDTA CHELANT

Darunrat Ratanalert

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkom University
In Academic Partnership with
The University of Michigan, The University of Oklahoma,
Case Western Reserve University, and Institut Francais du Pétrole
2012

5517C5



Thesis Title:

By:
Program:
Thesis Advisors:

Accepted by The Petroleum and Petrochemical College, Chulalongkorn
University, in partial fulfilment of the requirements for the Degree of Master of

Science.

Thesis Committee:

NI 4

Effects of Solution pH and Salinity on Equilibrium Solubility
and Dissolution Rate of Calcium Soap Scum in Amphoteric
Surfactant Solutions with NaaEDTA Chelant

Miss Darunrat Ratanalert
Petrochemical Technology
Prof Sumaeth Chavadlej
Prof. John F. Scamehorn

(Asst. Prot. Pomthong Malakul)

(Prof. Sumaeth Chavadej)
(Prat. John F. Scamehorn)

(Asst. Prof. Boonyarach Kitiyanan)

(Dr. Veerapat Tantayakom)

College Dean



ABSTRACT
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in Amphoteric Surfactant Solutions with NaZEDTA Chelant.
Thesis Advisors: Prof. Sumaeth Chavadej, and Prof. John F.
Scamehom 53 pp.
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A sticky stain or filmy layer around sanitary wares results from the reaction
between soap and divalent cations in hard water. The objective of this study was to
investigate equilibrium solubility and dissolution rate of calcium soap scum using an
amphoteric surfactant with a chelant. The equilibrium solubility and dissolution rate
of soap scum increased with increasing solution pH when the disodium
ethylenediaminetetraacetate ~ (NaZDTA)  chelant was added in the
dimethyldodecylamine oxide (DDAQ) system but in chelant-free systems, the
opposite trend was observed. The added NaCl significantly increased the dissolution
rate of soap scum at a high solution pH and reduced the effect of chelant on the
equilibrium solubility of soap scum at high solution pHs. However, an addition of
NaCl had insignificant effect on equilibrium solubility of soap scum under in the
DDAO system. Furthermore, an increase in NaCl concentration had no effect on both
equilibrium solubility and dissolution rate of soap scum in the DDAQ system
without NaZEDTA.
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DDAO
NaZEDTA
Ca(C,92
NaCl
NaOH
HCL

hd)

CMC

gm=57"

S

ABBREVIATIONS

Dimethyldodecylamine oxide

Disodium ethylenediaminetetraacetate
Calcium stearate or calcium soap scum
Sodium chloride

Sodium hydroxice

Hydrochloric acid

Deionized water

Critical micelle concentration

Rate of Ca(Ci82(g/min)

Initial rate constant of soap scum dissolution (minJ
Initial mass of soap scum (g)

Remaining undissolved of soap scum (g)
time (min)

Atomic absorption spectrometer
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